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(54) DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrophoretic display panel 
permitting a high definition full color display. 

SOLUTION: In this display panel 10, a lower substrate 1 1 with a 1st 
electrode 12 formed thereon and an upper substrate 14 with a 2nd 
electrode formed thereon are arranged so that these electrodes are 
opposed to each other, and further, dispersion media of three sorts of 
micro capsules 21, 2i2, 23 colored in cyan(C). magenta(M), yellow(Y) 
each are arrayed in prescribed order. Proximately arranged three pieces 
of the micro capsules of which the dispersion media are colored in three 
primary colors constitute a display part for one pixel, and the colors 
presented by these micro capsules are controlled independently. 
Therefore, a pixel-by-pixel full color high definition display becomes 
possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electrophoresis particle colored a different j3redetermined color from a substrate, the 
dispersion medium colored predetermined one of colors in three primary colors, and said three primary 
colors was enclosed. Three kinds of microcapsules distinguished by the color of said dispersion medium 
are the microcapsule layers by which two or more arrangement was carried out on said substrate at the 
plate configuration. Said microcapsule layer currently densely formed by predetermined arrangement so 
that the display for 1 pixel by which the microcapsule of said one or more various kinds has been 
arranged at least by position relation may constitute a desired screen. The display panel which has an 
electric-field impression means to impress desired electric field independently respectively, to each 
microcapsule which forms said microcapsule layer. 

[Claim 2] Said electric-field impression means has the 1st electrode formed on said substrate, and the 
2nd electrode formed so that it might counter with said 1 st electrode through said microcapsule layer. 
Said 1st electrode and the 2nd electrode at least either As opposed to each microcapsule which forms 
said microcapsule layer The configuration section which is the electrode with which the predetermined 
pattern which can impress desired electric field independently respectively was formed, and is formed in 
the screen side in each configuration section of said substrate, said 1st electrode, and said 2nd 
electrode is a display panel according to claim 1 currently respectively formed of the transparence 
member 

[Claim 3] The magnetic migration particle colored a different predetermined color from a substrate, the 
dispersion medium colored predetermined one of colors in three primary colors, and said three primary 
colors was enclosed. Three kinds of microcapsules distinguished by the color of said dispersion medium 
are the microcapsule layers by which two or more arrangement was carried out on said substrate at the 
plate configuration. Said microcapsule layer currently densely formed by predetermined arrangement so 
that the display for 1 pixel by which the microcapsule of said one or more various kinds has been 
arranged at least by position relation may constitute a desired screen. The display panel which has a 
field impression means to impress a desired field independently respectively, to each microcapsule which 
forms said microcapsule layer. 

[Claim 4] Said field impression means has the 1st electrode formed on said substrate, and the 2nd 
electrode formed so that it might counter with said 1 st electrode through said microcapsule layer. Said 
1 st electrode and the 2nd electrode at least either As opposed to each microcapsule which forms said 
microcapsule layer The configuration section which is the electrode with which the predetermined 
pattern which can impress a desired field independently respectively was formed, and is formed in the 
screen side in each configuration section of said substrate, said 1st electrode, and said 2nd electrode is 
a display panel according to claim 3 currently respectively formed of the transparence member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Fidd"'of the Invention] This invention relates to the possible display panel of a minute full color display 
especially about the display panel using the microcapsule which held the electrophoresis particle or the 
magnetic migration particle. 

[0002] . 

[Description of the Prior Art] Conventionally, as a display using electrophoresis or magnetic migration, 
there is equipment currently indicated by JP.64-861 16A JP.8-54841 A and JP.8-297470A In JP.64- 
861 16 A the electrophoresis display which performs homogeneity and the stable display action is 
indicated by using the microcapsule which enclosed the dispersion medium and the electrophoresis 
particle. Moreover, in JP.8-54841 .A it is the same magnetic migration display and the equipment with 
which the display with It is obtained especially is indicated. [ a quick recording rate and ] [ clear ] 
Moreover, while raising the endurance of a microcapsule, the magnetic migration display which colored 
the background or the tooth back various colors is indicated by JP.8-297470,A 

[0003] , . 

[Problem(s) to be Solved by the Invention] However, the colors which can display simultaneously each 
display panel used for the electrophoresis display and the magnetic migration display which were 
mentioned above are 2 of a background color, and an alphabetic character and a pattern color colors, 
and are not the display panels which can perform color display which displays many colors 
simultaneously. Moreover, although the magnetic migration display of a publication is in JP.4-1 99085.A 
with such a display as equipment in which color display is possible, this magnetic migration display does 
not carry out magnetic migration of the whole microcapsule, and has the problem that a detailed dot 
display or a detailed full color display cannot be performed. 

[0004] Therefore, the object of this invention is to offer the display panel using the full color 
electrophoresis or the magnetic migration of multicolor coincidence which can be displayed detailed. 
[0005] 

[Means for Solving the Problem] Therefore, the electrophoresis particle by which the display panel of 
this invention was colored a different predetermined color from a substrate, the dispersion medium 
colored predetermined one of colors in three primary colors, and said three primary colors was enclosed. 
Three kinds of microcapsules distinguished by the color of said dispersion medium are the microcapsule 
layers by which two or more arrangement was carried out on said substrate at the plate configuration. 
Said microcapsule layer currently densely formed by predetermined arrangement so that the display for 
1 pixel by which the microcapsule of said one or more various kinds has been arranged at least by 
position relation may constitute a desired screen. It has an electric-field impression means to impress 
desired electric field independently respectively, to each microcapsule which forms said microcapsule 

[0006] The 1st electrode which formed said electric-field impression means on said substrate suitably. It 
has the 2nd electrode formed so that it might counter with said 1st electrode through said microcapsule 
layer Said 1st electrode and the 2nd electrode at least either As opposed to each microcapsule which 
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forms said microcapsule layer It is the electrode with which the predetermined pattern which can 
impress desired electric field independently respectively was formed, and each configuration section of 
said substrate, said 1st electrode, and said 2nd electrode is respectively formed of the transparence 
member, when each configuration section concerned is formed in a screen side. 

[0007] Moreover, the magnetic migration particle by which other display panels of this invention were 
colored a different predetermined color from a substrate, the dispersion medium colored predetermined 
one of colors in three primary colors, and said three primary colors was enclosed. Three kinds of 
microcapsules distinguished by the color of said dispersion medium are the microcapsule layers by which 
two or more arrangement was carried out on said substrate at the plate configuration. Said microcapsule 
layer currently densely formed by predetermined arrangement so that the display for 1 pixel by which 
three or more microcapsules of said one or more various kinds have been arranged at least by position 
relation may constitute a desired screen, It has a field impression means to impress a desired field 
independently respectively, to each microcapsule which forms said microcapsule layer. 
[0008] The 1st electrode which formed said field Impression means on said substrate suitably, It has the 
2nd electrode formed so that it might counter with said 1st electrode through said microcapsule layer. 
Said 1st electrode and the 2nd electrode at least either As opposed to each microcapsule which forms 
said microcapsule layer It is the electrode with which the predetermined pattern which can impress a 
desired field independently respectively was formed, and the configuration section formed in the screen 
side in each configuration section of said substrate, said 1 st electrode, and said 2nd electrode is 
respectively formed of the transparence member. 
[0009] 

[Embodiment of the Invention] The gestalt of 1 operation of the display panel of this invention is 
explained with reference to drawing 1 - drawing 5 . In the gestalt of this operation, the possible 
electrophoresis display panel of a full color display is illustrated for every pixel, and this invention is 
explained. 

[0010] Drawing 1 is drawing showing the configuration of the display panel of the gestalt of this 
operation, and a sectional view for (A) to show the structure of a display panel and (B) are display-panel 
plans to show the array of a microcapsule typically. As the display panel 10 of the gestalt of this 
operation is shown in drawing 1 (A), the underside substrate 11 with which the 1st electrode 12 was 
formed, and the top-face substrate 14 with which the 2nd was formed electrode 13 are arranged so that 
an electrode may counter. Further in the meantime It is the configuration that three kinds of 
microcapsules 21. 22. and 23 with which the dispersion medium was colored cyanogen (C), a Magenta 
(M). and yellow (Y) have been respectively arranged in the predetermined array. In addition, the 2nd 
electrode 13 and top-face substrate 14 side of a display panel 10 is the screen. 

[001 1] Moreover, as shown in drawing 1 (B). three kinds of this microcapsule 21 (C). 22 (M). and 23 (Y) 
are the two-dimensional arrays tidily arranged in a line writing direction and the direction of a train, and 
are arranged on the underside substrate 1 1 in a stripe array with which the same color is especially 
connected in the direction of a train at a single tier. 

[0012] First, the configuration of each part of a display panel 10 is explained. The underside substrate 
1 1 is a substrate which consisted of insulating members of the arbitration which supports a display panel 
10. 

[0013] To each microcapsule arranged as shown in drawing 1 (B). the 1st electrode 12 is a division 
electrode formed so that desired electric field could be impressed independently respectively, and is 
formed on the underside substrate 1 1 . By preparing a switching device for every electrode 
corresponding to each microcapsule in the 1st electrode 12 of the display panel 10 of the gestalt of this 
operation, a selection signal is impressed for every line from the matrix actuation circuit which this does 
not illustrate, the output from a control signal and an actuation transistor is further impressed to each 
train, and desired electric field are impressed to a desired microcapsule. 

[0014] The pigment particle charged in the dispersion medium colored a predetermined color which was 
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respectively mentioned above is mixed and distributed, and microcapsules 21, 22. and 23 are held into a 
microcapsule. As the display panel 10 of the gestalt of this operation reproduces a color by subtractive 
color mixture and mentioned it above, each dispersion medium is dyed three kinds, cyanogen (C). a 
Magenta (M). and yellow (Y). and an electrification pigment particle is respectively dyed white. 
[0015] The configuration of three kinds of each of that microcapsule is shown in drawing 2 . Drawing 2 
(A) is drawing showing the microcapsule 21 of cyanogen (C). and shows the condition that the white- 
pigments particle 27 is distributing in the dispersion medium 24 dyed with cyanogen. Drawing 2 (B) is 
drawing showing the microcapsule 22 of a Magenta (M). and shows the condition that the white- 
pigments particle 27 is distributing in the dispersion medium 25 dyed with the Magenta. Moreover. 
drawing 2 (C) is drawing showing the microcapsule 23 of yellow (Y). and shows the condition that the 
white-pigments particle 27 is distributing in the dispersion medium 25 dyed with yellow. 
[0016] To such a microcapsule, about the condition when impressing electric field from the exterior, the 
microcapsule 21 of cyanogen is made into an example and explained with reference to drawing 3 . 
Supposing electric field E are now impressed in the direction as the white-pigments particle 27 charged 
in negative and shown in drawing 3 (A) to a microcapsule 21. the white-pigments particle 27 charged in 
negative migrates to the down side, and is concentrated and distributed over a base. Consequently, 
when it sees fi-om this microcapsule 21 . the color of the dispersion medium 24 dyed with cyanogen, i.e. 
cyanogen is observed. On the other hand, if the electric field E of a direction as shown m drawing 3 (B) 
are impressed to this microcapsule 21. white will be observed, when the white-pigments particle 27 will 
migrate to the up side, it will be intensively distributed over a top face and this microcapsule 21 is seen 

from a top. . 
[0017] It is arranged on the electrode with which the 1st electrode 12 with which such a microcapsule 
was formed on the underside substrate 11 like the graphic display was each divided, and a microcapsule 
layer is formed. In addition, each microcapsule is fixed by the cementitious material 15 between the 1st 
electrode 12 and the 2nd electrode 13 at this time. And the electric field impressed to each 
microcapsule are controlled by the 1st electrode 12. and each microcapsule presents the color or white 
of the dispersion medium with it. . 
[0018] Moreover, in a display panel 10. as shown in drawing 1 (A) and (B). the microcapsules 21. 22. and 
23 of each color of such cyanogen (C). a Magenta (M), and yellow (Y) It arranges so that it may rank 
with a line writing direction repeatedly in order, and it controls by regarding it as that by which the 1- 
pixel display 20 is constituted from three continuous microcapsules 21 . 22. and 23 per three kinds of 
microcapsules each. Thereby, the display of per each pixel and full color ** is attained. 
[0019] The 2nd electrode 13 is an electrode formed on the top-face substrate 14. as the layer of a 
microcapsule is pinched and being countered with the 1st electrode 12. In the gestalt of this operation, 
the 2nd electrode 13 is a transparent electrode formed so that the microcapsule arranged two- 
dimensional as shown in drawing 1 (B) might be covered with whole surface same potential. 
[0020] The top-face substrate 14 is a substrate by the side of the screen of a display panel 10. The 
top-face substrate 14 can observe the condition of a microcapsule, i.e.. the condition of the color 
display of the pattern of the request by the microcapsule, when it is formed by the transparence 
member with the 2nd electrode 13 and a display panel 10 is seen by this from the top-face substrate 14 

side which is the screen. , • j i-- * 

[0021] Next, the manufacture approach of the display panel 10 of such a configuration is explained. First, 
three kinds of dispersion liquid are created using the dispersion medium and white-pigments particle of 
three colors of cyanogen, a Magenta, and yellow. Next, three kinds of microcapsules which connote 
these three kinds of dispersion liquid, respectively are created. Next, it screens and the path of the 
created microcapsule is arranged by the approach of arbitration, such as a specific gravity separation 
method. 

[0022] Next, in the array as showed three kinds of microcapsules to which these paths were equal to 
drawing 1 (B). it arranges in order on each division electrode of the 1st electrode 12 formed on the 
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underside substrate 1 1 so that there may be no clearance. Arrangement of this microcapsule is 
explained with reference to drawing 4 . In the gestalt of this operation, for every class of the. a 
microcapsule is injected into three kinds of nozzles 31. 32. and 33 at each, and It begins to shoot it at a 
time on the division electrode of the 1st electrode 12 from a nozzle with one Inkjet method. If It is this 
approach, a microcapsule can be arranged to accuracy and homogeneity on an electrode 12 by a 
microcapsule's shooting and controlling the timing of****, and the passing speed of nozzles 31, 32, and 
33. In addition, at this time, on an electrode, the cementitious material 15 for fixing a microcapsule is 
injected into nozzles 31 . 32. and 33 together with a microcapsule, it is begun to shoot it together with a 
microcapsule, it is begun to shoot it. and ** fixes a microcapsule on the 1st electrode 12. 
[0023] Thus, when arranging microcapsules 21. 22. and 23 on the underside substrate 1 1 with which the 
1st electrode 12 was formed, the top-face substrate 14 in which the 2nd electrode 13 was formed is 
made to rival so that these microcapsules 21. 22. and 23 may be inserted. Thereby, the display panel 10 
of structure as shown in drawing 1 can be manufactured. 

[0024] Finally, how to perform a full color display in a display panel 10 Is explained with reference to 
drawings with actuation of such a display panel 10 of a configuration. As mentioned above, in a display 
panel 10. the display 20 for 1 pixel Is formed with three kinds of three microcapsules which have held 
cyanogen (C). the Magenta (M). and the dispersion medium of three colors of yellow (Y). and subtractive 
color composition of these 3 color performs the full color display for every pixel. 

[0025] For example, as shown in drawing 5 (A), when all the white-pigments particles in three kinds of 
microcapsules are in a screen side, the pixel serves as the White display altogether at the time of a 
white display. Moreover, as shown in drawing 5 (B). when a Magenta and the microcapsule 22 of yellow, 
and the white-pigments particle in 23 are moved to a screen side and the white-pigments particle in 
micro KAPURU 21 of cyanogen is in a display screen side, the dot displays the red which is the mixed 
color of a Magenta and yellow. Moreover, as shown in drawing 5 (C). when all the white-pigments 
particles in three kinds of microcapsules are in a non-display screen side, since the dot serves as all 
mixed color in three primary colors, it serves as a black display. 

[0026] As explained above, in the display panel 10 of the gestalt of this operation, a dispersion medium 
can make three kinds of microcapsules colored three primary colors able to approach, can arrange, can 
make these the display for 1 pixel, and can control the presentation color of each [ these ] microcapsule 
Independently respectively further. Therefore, a full color display Is attained for every pixel. Moreover, 
since at least one microcapsule is assigned for every primary color of each pixel, a color can be 
controlled with a sufficient precision for every pixel, and high definition color display can be performed. 
[0027] In addition, the display panel of this invention is not restricted to the gestalt of this operation, 
and arbitrary suitable various alterations are possible for it. For example, in the gestalt of this operation, 
although the display panel of an electrophoresis method was illustrated, the same method as this can 
also constitute the display panel of a magnetic migration method. In that case, what is necessary Is to 
use an electrification pigment particle as magnetic powder, and just to change an electrical-potential- 
difference impression means Into a field impression means. The means of arbitration usually known may 
be used as this field impression means. For example, the magnet of the magnetic head and various 
gestalten may be used. 

[0028] Moreover, in an electrophoresis display like the gestalt of this operation, it Is not restricted to 
the approach using the electrode which counters as also showed the Impression approach of the 
electrical potential difference to each microcapsule to the gestalt of this operation, and the approach of 
arbitration may be used. For example, one side of an electrode is changed into an insulating film, the 
outside surface of the film is electrified by technique, such as corona discharge, and you may make it 
impress electric field to a dispersion medium by this. 

[0029] Moreover, with the gestalt of operation mentioned above, although the color of a dispersion 
medium was made into three kinds, the cyanogen and the Magenta which are subtractive color mixture 
three primary colors, and yellow, the red and Green which are additive color mixture three primary 
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colors, and three blue kinds may be used for it. Moreover, the combination of the color of other 
arbitration may be used. Moreover, in case additive color mixture three primary colors are used for the 
color of a dispersion medium, for example, although it was white, even if the color of an electrification 
pigment particle is such, it is good [ it is suitable for it to make the color of an electrification pigment 
particle into black and ]. The color of an electrification pigment particle may also be determined as 
arbitration. 

[0030] Moreover, in the gestalt of this operation, the two-dimensional array of three kinds of 
microcapsules in three primary colors illustrated the case of a stripe array to which the same color is 
connected in the direction of a train at a single tier, as shown in drawing 1 (B). However, arrangement of 
three kinds of this microcapsule is not restricted to the gestalt of this operation, either. For example, 
although the microcapsule is tidily arranged in all directions as shown in drawing 6 (A), you may make it 
the so-called mosaic array which changes the class to a lengthwise direction and a longitudinal direction 
in order. Moreover, as shown in drawing 6 (B). you may make it the so-called triangular pitch to which 
the microcapsule itself becomes alternate by the line. Moreover, three microcapsules which stood in a 
row in the single tier may prescribe like the gestalt of this operation, a configuration which has been 
arranged to 2x2 may prescribe four microcapsules which have two microcapsules of one of colors, and a 
1 -pixel configuration may also be determined as arbitration, for example. 

[0031] Moreover, in the gestalt of this operation, the approach of fixing the microcapsule at the time of 
beginning to shoot a microcapsule with an ink jet method to an electrode 12. and arranging it to it at the 
time of manufacture of a display panel 10. iryected the cementitious material 15 into nozzles 31, 32, and 
33 with the microcapsule, and was the approach of beginning to shoot a cementitious material 1 5 
together with a microcapsule. However, for example, the cementitious material 15 may be applied on the 
underside substrate 1 1 with which the electrode 12 was formed beforehand, and you may be the 
approach which fires a microcapsule to this. 
[0032] 

[Effect of the Invention] As explained above, according to this invention, the display panel using the full 
color electrophoresis or the magnetic migration of multicolor coincidence which can be displayed 
detailed can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the configuration of the display panel of the gestalt of 1 
operation of this invention, and a sectional view for (A) to show the structure of a display panel and (B) 
are display-panel plans to show the array of a microcapsule typically. 

FDrawine 2] Drawing 2 is drawing showing the configuration of three kinds of microcapsules, and (A) - 
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(C) is drawing showing the microcapsule of cyanogen (C) and Magenta (M) yellow (Y) respectively. 
[Drawing 3] Drawing 3 is drawing showing the condition when impressing electric field from the exterior 
to the microcapsule of cyanogen (C) shown in drawing 2 (A), and (A) and (B) are drawings showing the 
internal state of the microcapsule by the direction of the electric field impressed respectively. 
[Drawing 4] Drawing 4 is drawing for explaining the manufacture approach of the display panel shown in 
drawing 1 , and is drawing showing the condition of arranging three kinds of microcapsules to an ink jet 
method on the 1st electrode 12. 

[Drawing 5] It is drawing in which drawing 5's being drawing showing the operating state of three 
microcapsules which constitute each pixel of the display panel shown in drawing 1 , and showing a 
condition when it is drawing showing a condition when (A) shows White, and it is drawing showing a 
condition when (B) shows red and (C) shows black. 

[Drawing 6] Drawing 6 is drawing showing the modification of the two-dimensional array of a 
microcapsule, (A) is drawing showing the condition of having made three kinds of microcapsules the 
mosaic array, and (B) is drawing showing the condition of having made the example of ** into the 
triangular pitch for three kinds of microcapsules. 
[Description of Notations] 

10 — Display panel 

11 — Underside substrate 

1 2 — The 1 St electrode 

1 3 — The 2nd electrode 

14 — Top-face substrate 

15 — Cementitious material 
20 — Pixel display 

21. the microcapsule of cyanogen (C) 

22 — Microcapsule of a Magenta (M) 

23 — Microcapsule of yellovy (Y) 
24, 25, 26 — Dispersion medium 
27 — White-pigments particle 
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